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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF: : 
SHIGEO YAMANAKA ET AL. : 

SERIAL NO: NEW U.S. PCT APPLN. : ATTN: APPLICATION BRANCH 
(Based on PCT/JPOO/05 151) 

FILED: HEREWITH : 

FOR: OPTICAL WAVELENGTH DIVISION 

MULTIPLEXING AND TRANSMISSION 
APPARATUS 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

IN THE CLAIMS 
Please amend Claims 1-3 to read as follows:' 

1 . (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
eind coupled to the master rack, wherein 

a structure body of the master rack accommodates a first optical wavelength 
multiplexer in which a plurality of prescribed optical wavelength signals of a group are 
multiplexed with each other and a first multiplexed signal is output, and a synthetic optical 
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wavelength multiplexer in which the first multiplexed signal output from the first optical 
wavelength multiplexer and a second multiplexed signal are multiplexed with each other and 
a synthetic multiplexed signal is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
multiplexer in which a plurality of optical wavelength signals of a group having a wavelength 
distribution different from that of the group of prescribed optical wavelength signals 
multiplexed by the first optical wavelength multiplexer Eire multiplexed with each other and 
are output as the second multiplexed signal, and an optical amplifier in which the second 
multiplexed signal output from the second optical wavelength multiplexer is multiplied. 

2. (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
and coupled to the master rack, wherein 

a structure body of the master rack accommodates a synthetic optical wavelength 
demultiplexer in which a synthetic multiplexed signal formed by multiplexing a plurality of 
multiplexed signals, which are respectively formed of a plurality of groups of optical 
wavelength signals having a plurality of optical wavelength distributions different from each 
other, with each other is received, the synthetic multiplexed signal is demultiplexed to both a 
first multiplexed signal and a second multiplexed signal and both the first multiplexed signal 
and the second multiplexed signal are output, and a first optical wavelength demultiplexer in 
which the first multiplexed signal output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of one group and the group of 
optical wavelength signals is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
demultiplexer in which the second multiplexed signal output by the synthetic optical 
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wavelength demultiplexer is demultiplexed to a plurality of optical wavelength signals of 
another group and the group of optical wavelength signals is output, and an optical amplifier 
in which the second multiplexed signal output from the second optical wavelength 
multiplexer is multiplied. 

3. (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
and coupled to the master rack, wherein 

a structure body of the master rack accommodates a first optical wavelength 
multiplexer in which a plurality of prescribed optical wavelength signals of a group are 
multiplexed with each other and a first multiplexed signal is output, a synthetic optical 
wavelength multiplexer in which the first multiplexed signal output from the first optical 
wavelength multiplexer and a second multiplexed signal are multiplexed with each other and 
a first synthetic multiplexed signal is output, a synthetic optical wavelength demultiplexer in 
which a second synthetic optical wavelength transmitted from another optical wavelength 
division multiplexing and transmission apparatus of an opposite end through an optical 
transmission line is demultiplexed to both a third multiplexed signal and a fourth multiplexed 
signal and both the third multiplexed signal and the fourth multiplexed signal are output, and 
a first optical wavelength demultiplexer in which the third multiplexed signal output from 
synthetic optical wavelength demultiplexer is demultiplexed to a plurality of optical 
wavelength signals of a group and the group of optical wavelength signals is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
multiplexer in which a plurality of optical wavelength signals of a group having a wavelength 
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distribution different from that of the group of prescribed optical wavelength signals 
multiplexed by the first optical wavelength multiplexer are multiplexed with each other and 
are output as the second multiplexed signal, and a second optical wavelength demultiplexer 
in which the fourth multiplexed signal output by the synthetic optical wavelength 
demultiplexer is demultiplexed to a plurality of optical wavelength signals of another group 
and the group of optical wavelength signals is output, and an optical amplifier in which the 
second multiplexed signal output from the second optical wavelength multiplexer is 
multiplied. 

REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to clarify features in Claims 1-3, 
which features are believed to be self-evident from the original disclosure, and thus are not 
deemed to raise any issues of new matter. 
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The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application is 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Gregory J. Maier 
Registration No. 25,599 
Attorney of Record 
Surinder Sachar 
Registration No. 34,423 




22850 

(703)413-3000 
Fax#: (703)413-2220 
GJM:SNS/smi 



I:\atty\SNS\220802US-pr.wpd 



220802US 

Marked-Up Copy 

Serial No: 

Amendment Filed on: ^ 



IN THE CLAIMS 

Please amend the claims as follows: 

~1 . (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
and coupled to the master rack, wherein 

a structure body of the master rack accommodates a first optical wavelength 
multiplexer in which a plurality of prescribed optical wavelength signals of a group are 
multiplexed with each other and a first multiplexed signal is output, and a synthetic optical 
wavelength multiplexer in which the first multiplexed signal output from the first optical 
wavelength multiplexer and a second multiplexed signal are multiplexed with each other and 
a synthetic multiplexed signal is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
multiplexer in which a plurality of optical wavelength signals of a group having a wavelength 
distribution different fi-om that of the group of prescribed optical wavelength signals 
multiplexed by the first optical wavelength multiplexer are multiplexed with each other and 
are output as the second multiplexed signal , and an optical amplifier in which the second 
multiplexe d signal output from the second optical wavelength multiplexer is multiplied. 
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2. (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
and coupled to the master rack, wherein 

a structure body of the master rack accommodates a synthetic optical wavelength 
demultiplexer in which a synthetic multiplexed signal formed by multiplexing a plurality of 
multiplexed signals, which are respectively formed of a plurality of groups of optical 
wavelength signals having a plurality of optical wavelength distributions different from each 
other, with each other is received, the synthetic multiplexed signal is demultiplexed to both a 
first multiplexed signal and a second multiplexed signal and both the first multiplexed signal 
and the second multiplexed signal are output, and a first optical wavelength demultiplexer in 
which the first multiplexed signal output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of one group and the group of 
optical wavelength signals is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
demultiplexer in which the second multiplexed signal output by the synthetic optical 
wavelength demultiplexer is demultiplexed to a plurality of optical wavelength signals of 
another group and the group of optical wavelength signals is outpu t, and an optical etmplifier 
in which the second multiplexed signal output from the second optical wavelength 
multiplexer is multiplied . 

3. (Amended) An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible to be combined with 
and coupled to the master rack, wherein 

a structure body of the master rack acconmiodates a first optical wavelength 
multiplexer in which a plurality of prescribed optical wavelength signals of a group are 
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multiplexed with each other and a first multiplexed signal is output, a synthetic optical 
wavelength multiplexer in which the first multiplexed signal output from the first optical 
wavelength multiplexer and a second multiplexed signal are multiplexed with each other and 
a first synthetic multiplexed signal is output, a synthetic optical wavelength demultiplexer in 
which a second synthetic optical wavelength transmitted from another optical wavelength 
division multiplexing and transmission apparatus of an opposite end through an optical 
transmission line is demultiplexed to both a third multiplexed signal and a fourth multiplexed 
signal and both the third multiplexed signal and the fourth multiplexed signal are output, and 
a first optical wavelength demultiplexer in which the third multiplexed signal output from 
synthetic optical wavelength demultiplexer is demultiplexed to a plurality of optical 
wavelength signals of a group and the group of optical wavelength signals is output, and 

a structure body of the slave rack accommodates a second optical wavelength 
multiplexer in which a plurality of optical wavelength signals of a group having a wavelength 
distribution different from that of the group of prescribed optical wavelength signals 
multiplexed by the first optical wavelength multiplexer are multiplexed with each other and 
are output as the second multiplexed signal, and a second optical wavelength demultiplexer 
in which the fourth multiplexed signal output by the synthetic optical wavelength 
demultiplexer is demultiplexed to a plurality of optical wavelength signals of another group 
and the group of optical wavelength signals is outpu t, and an optical amplifier in which the 
second multiplexed signal output from the second optical wavelength multiplexer is 
multiplied .— 
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SPECIFICATION 



TITLE OF THE INVENTION 

OPTICAL WAVELENGTH DIVISION MtFLTIPLEXING AND TRANSMISSION APPARATUS 



TECHNICAL FIELD 

The present invention relates to an optical wavelength division 
multiplexing and transmission apparatus adapted for a wavelength 
division multiplexing and transmission system in which a plurality 
10 of optical wavelength signals having wavelengths different from each 
other are multiplexed and transmitted. 

BACKGROUND ART 

Fig. 1 is a block diagram showing the configuration of a conventional 
15 optical wavelength division multiplexing and transmission apparatus . 
In Fig. 1, 101 indicates a transmitter end rack. 102 indicates a rack 
of a receiver end. The transmitter end rack 101 accommodates an optical 
wavelength multiplexer 111 and an amplifier 112. A plurality of input 
optical wavelength signals are multiplexed in the optical wavelength 

2 0 multiplexer 111, and an output of the optical wavelength multiplexer 

111 is optically-amplified in the amplifier 112. The receiver end rack 
102 accommodates an amplifier 114 and an optical wavelength 
demultiplexer 115. A multiplexed signal is transmitted and 
optically-amplified in the amplifier 114, and an output of the 
25 amplifier 114 is demultiplexed in the optical wavelength 

demultiplexer 115 to a plurality of optical wavelength signals having 
wavelengths different from each other. 113 indicates an optical 
transmission line formed of an optical fiber which connects the 
transmitter end rack 101 and the receiver end rack 102. A plurality 

3 0 of optical relaying units are normally placed at appropriate positions 
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of the optical transmission line 113. However, the optical relaying 
units are omitted in this specification to simplify the description. 
Next, an operation will be described below. 

In a wavelength division multiplexing and transmission system 
5 (hereinafter, called WDM transmission system) , a large number of types 
of information are respectively assigned to a plurality of optical 
wavelength signals having wavelengths different from each other to 
convert the types of information into the optical wavelength signals. 
In the transmitter end rack 101, the converted optical wavelength 

10 signals Xl, X2, A3 , • • • and An are taken out from the optical wavelength 
multiplexer 111 as a multiplexed signal. This multiplexed signal is 
amplified in the amplifier 112 and is sent out to the optical 
transmission line 113. In the receiver end rack 102, the multiplexed 
signal transmitted through the optical transmission line 113 is 

15 amplified in the amplifier 114 and is demultiplexed to the optical 
wavelength signals Al, A2, A3,"* and An having wavelengths different 
from each other in the optical wavelength demultiplexer 115. The 
optical wavelength signals Al, A2, A3, •••and An taken out from the 
optical wavelength donultiplexer 115 are demodulated in a latter stage 

2 0 to a plurality of electric signals denoting the types of original 
information. 

Because the conventional optical wavelength division multiplexing 
and transmission apparatus has the above-described configuration, it 
is not easy to expand a multiplex function so as to increase the number 

2 5 of optical wavelength signals. A plurality of wavelengths of a 

plurality of optical wavelength signals multiplexed in an optical 
wavelength multiplexer are set to be placed at wavelength intervals 
so as not to interfere with each other. Therefore, in cases where the 
nimfcer of optical wavelength signals multiplexed with each other is 

3 0 increased due to the increase of a quantity of information to be 
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transmitted, wavelengths assigned to pieces of information and 
possible to be processed in both an optical wavelength multiplexer 
and an optical wavelength demultiplexer run short. In this case, it 
is required to replace both the optical wavelength multiplexer and 
5 the optical wavelength demultiplexer with both another optical 

wavelength multiplexer and another optical wavelength demultiplexer 
in which additional optical wavelength signals can be received and 
processed. However, because both the optical wavelength multiplexer 
and the optical wavelength d«railtiplexer set in operation are taken 

10 out from the conventional optical wavelength division multiplexing 
and transmission apparatus, the communication is interrupted during 
the replacement. Therefore, a problem has arisen that it is not easy 
to actually perform the replacement. 
The present invention is provided to solve the above-described 

15 problem, and the object of the present invention is to provide an 
optical wavelength division multiplexing and transmission apparatus 
in which both an optical wavelength multiplexer and an optical 
wavelength demultiplexer for an early operation are installed at an 
processing capacity corresponding to a prescribed number of optical 

2 0 wavelength signals to suppress an initial cost and a plurality of 

groups of other optical wavelength multiplexers and other optical 
wavelength demultiplexers suitable for the demand of communication 
are additionally installed one after another while maintaining a 
communication condition. 

25 

DISCLOSURE OF THE INVENTION 

An optical wavelength division multiplexing and transmission 
apparatus according to the present invention comprises a master, rack 
and at least a slave rack possible to be combined with and coupled 

3 0 to the master rack. A structure body of the master rack accommodates 
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a first optical wavelength multiplexer, in which a plurality of 
prescribed optical wavelength signals of a group are multiplexed with 
each other and a first multiplexed signal is output, and a synthetic 
optical wavelength multiplexer in which the first multiplexed signal 
output from the first optical wavelength multiplexer and a second 
multiplexed signal are multiplexed with each other and a synthetic 
multiplexed signal is output. A structure body of the slave rack 
accommodates a second optical wavelength multiplexer in which a 
plurality of optical wavelength signals of a group having a wavelength 
distribution different from that of the group of prescribed optical 
wavelength signals multiplexed by the first optical wavelength 
multiplexer are multiplexed with each other and are output as the 
second multiplexed signal. 

Therefore, in the WDM transmission system, in cases where the number 
of optical wavelength signals multiplexed is small in the early 
operation and it is expected that the number of optical wavelength 
signals multiplexed is increased in the future, the optical wavelength 
signals are divided in advance into a plurality of groups, and the 
slave rack is additionally installed for each group without stopping 
the system installed for the early operation in the additional 
installation. Accordingly, the optical wavelength division 
multiplexing and transmission apparatus can be widely used for various 
purposes . 

An optical wavelength division multiplexing and transmission 
apparatus according to the present invention comprises a master rack 
and at least a slave rack possible to be combined with and coupled 
to the master rack. A structure body of the master rack accommodates 
a synthetic optical wavelength demultiplexer in which a synthetic 
multiplexed signal formed by multiplexing a plurality of multiplexed 
signals, which are respectively formed of a plurality of groups of 
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optical wavelength signals having a plurality of optical wavelength 
distributions different from each other, with each other is received, 
the synthetic multiplexed signal is demultiplexed to both a first 
multiplexed signal and a second multiplexed signal and both the first 
5 multiplexed signal and the second multiplexed signal are output, and 
a first optical wavelength demultiplexer in which the first 
multiplexed signal output by the synthetic optical wavelength 
demultiplexer is demultiplexed to a plurality of optical wavelength 
signals of one group and the group of optical wavelength signals is 

10 output. A structure body of the slave rack accommodates a second 
optical wavelength demultiplexer in which the second multiplexed 
signal output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of another 
group and the group of optical wavelength signals is output. 

15 Therefore, a plurality of slave racks can be additionally installed 
one after another on a receiver end without stopping the system 
installed for the early operation in the additional installation. 
Accordingly, the optical wavelength division multiplexing and 
transmission apparatus can be widely used for various purposes . 

2 0 An optical wavelength division multiplexing and transmission 

apparatus according to the present invention comprises a master rack 
and at least a slave rack possible to be combined with and coupled 
to the master rack. A structure body of the master rack accommodates 
a first optical wavelength multiplexer in which a plurality of 

2 5 prescribed optical wavelength signals of a group are multiplexed with 

each other and a first multiplexed signal is output, a synthetic 
optical wavelength multiplexer in which the first multiplexed signal 
output from the first optical wavelength multiplexer and a second 
multiplexed signal are multiplexed with each other and a first 

3 0 synthetic multiplexed signal is output, a synthetic optical 
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wavelength demultiplexer in which a second synthetic optical 
wavelength transmitted from another optical wavelength division 
multiplexing and transmission apparatus of an opposite end through 
an optical transmission line is demultiplexed to both a third 
5 multiplexed signal and a fourth multiplexed signal and both the third 
multiplexed signal and the fourth multiplexed signal are output, and 
a first optical wavelength demultiplexer in which the third 
multiplexed signal output from synthetic optical wavelength 
demultiplexer is demultiplexed to a plurality of optical wavelength 

1 0 signals of a group and the group of optical wavelength signals is output . 
A structure body of the slave rack accommodates a second optical 
wavelength multiplexer in which a plurality of optical wavelength 
signals of a group having a wavelength distribution different from 
that of the group of prescribed optical wavelength signals multiplexed 

15 by the first optical wavelength multiplexer are multiplexed with each 
other and are output as the second multiplexed signal, and a second 
optical wavelength donaultiplexer in which the fourth multiplexed 
signal output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of another 

2 0 group and the group of optical wavelength signals is output. 

Therefore, because each of the master rack and the slave rack has 
both a function of multiplying the optical wavelength signals and a 
function of demultiplying the multiplexed signal, the functions can 
be simultaneously added in the additional installation. Also, a 
25 plurality of slave racks can be additionally installed one after 
another on a receiver end without stopping the system installed for 
the early operation in the additional installation. Accordingly, the 
optical wavelength division multiplexing and transmission apparatus 
can be widely used for various purposes. 

3 0 On a transmitter end, an optical wavelength division multiplexing 
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and transmission apparatus according to the present invention further 
comprises a plurality of noise cut filters corresponding to the first 
multiplexed signal and the second multiplexed signal respectively on 
an input side of the synthetic optical wavelength multiplexer on which 
5 the first multiplexed signal and the second multiplexed signal are 
input . 

Therefore, because only effective wavelength components are taken 
out from the multiplexed signals and are transmitted, the transmission 
quality of the multiplexed signals can be improved. Also, a plurality 

1 0 of slave racks can be additionally installed one after another on the 
transmitter end without stopping the system installed for the early 
operation in the additional installation. Accordingly, the optical 
wavelength division multiplexing and transmission apparatus can be 
widely used for various purposes. 

15 On a transceiver side, an optical wavelength division multiplexing 
and transmission apparatus according to the present invention further 
comprises a plurality of noise cut filters corresponding to the first 
multiplexed signal and the second multiplexed signal respectively on 
an input side of the synthetic optical wavelength multiplexer on which 

2 0 the first multiplexed signal and the second multiplexed signal are 
input. 

Therefore, only effective wavelength components can be taken out 
of the multiplexed signals in the transmission operation and can be 
transmitted. Also, because each rack has both the transmission 

2 5 function and the reception function, the functions can be 

simultaneously added in the additional installation, and a plurality 
of slave racks can be additionally installed one after another without 
stopping the system installed for the early operation in the additional 
installation. Accordingly, the optical wavelength division 

3 0 multiplexing and transmission apparatus can be widely used for various 



purposes . 

On a transmitter end, an optical wavelength division multiplexing 
and transmission apparatus according to the present invention further 
comprises a plurality of dispersion compensation fibers corresponding 
5 to the first multiplexed signal and the second multiplexed signal 
respectively on an input side of the synthetic optical wavelength 
multiplexer on which the first multiplexed signal and the second 
multiplexed signal are input. 
Therefore, the distortion of effective wavelength components of the 

10 multiplexed signals given by an optical fiber of the transmission line 
can be compensated, and the transmission quality of the multiplexed 
signals can be heightened. Also, a plurality of slave racks can be 
additionally installed one after another in the transmitter without 
stopping the system for the early operation in the additional 

15 installation. Accordingly, the optical wavelength division 

multiplexing and transmission apparatus can be widely used for various 
purposes . 

On a transceiver side, an optical wavelength division multiplexing 
and transmission apparatus according to the present invention further 

2 0 comprises a plurality of dispersion compensation fibers corresponding 
to the first multiplexed signal and the second multiplexed signal 
respectively on an input side of the synthetic optical wavelength 
multiplexer on which the first multiplexed signal and the second 
multiplexed signal are input. 

2 5 Therefore, the distortion of effective wavelength components of the 
multiplexed signals given by an optical fiber of a transmission line 
can be compensated, and the transmission quality of the multiplexed 
signals can be heightened. Also, because each rack has both the 
transmission function and the reception function, the functions can 

30 be simultaneously added in the additional installation, and a 



plurality of slave racks can be additionally installed one after 
another without stopping the system installed for the early operation 
in the additional installation. Accordingly, the optical wavelength 
division multiplexing and transmission apparatus can be widely used 
5 for various purposes. 

Ml optical wavelength division multiplexing and transmission 
apparatus according to the present invention f uri:her comprises an 
amplifier of the master rack for the first multiplexed signal, an 
amplifier of the master rack for the synthetic multiplexed signal, 

10 a wavelength level monitoring device of the master rack for monitoring 
an output of the amplifier for the synthetic multiplexed signal, an 
amplifier of the slave rack for the second multiplexed signal, and 
a plurality of output control circuits for selectively controlling 
a plurality of levels of signals output from the amplifier for the 

15 first multiplexed signal, the amplifier for the second multiplexed 
signal and the amplifier for the synthetic multiplexed signal 
respectively in response to a detection output of the wavelength level 
monitoring device in which a plurality of levels of the optical 
wavelength signals of the first multiplexed signal, the second 

2 0 multiplexed signal and the synthetic multiplexed signal are 
monitored. 

Therefore, level differences among the multiplexed signals of the 
groups of the optical wavelength signals can be corrected before the 
signal transmission, and the transmission qualities of the 

2 5 multiplexed signals can be equally maintained. Also, as the 

transmitter, a plurality of slave racks can be additionally installed 
one after another without stopping the system installed for the early 
operation in the additional installation. Accordingly, the optical 
wavelength division multiplexing and transmission apparatus can be 

30 widely used for various purposes. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the configuration of a conventional 
optical wavelength division multiplexing and transmission apparatus . 
5 Fig. 2 is a block diagram showing an optical wavelength division 
multiplexing and transmission apparatus according to a first 
embodiment of the present invention. 

Fig. 3 is a block diagram showing an optical wavelength division 
multiplexing and transmission apparatus according to a second 
10 embodiment of the present invention. 

Fig. 4 is a block diagram showing an optical wavelength division 
multiplexing and transmission apparatus according to a third 
embodiment of the present invention. 
Fig. 5 is a block diagram showing an optical wavelength division 
15 multiplexing and transmission apparatus according to a fourth 
embodiment of the present invention. 

Fig. 6 is a block diagram showing an optical wavelength division 
multiplexing and transmission apparatus according to a fifth 
onbodiment of the present invention. 
2 0 Fig. 7 is a block diagram showing an optical wavelength division 
multiplexing and transmission apparatus according to a sixth 
ennbodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

2 5 Hereinafter, the best mode for carrying out the present invention 

will now be described with reference to the accompanying drawings to 
explain the present invention in more detail. 
EMBODIMENT 1 

A block diagram of the configuration of a transmission side of an 

3 0 optical wavelength division multiplexing and transmission apparatus 



is shown in Fig. 2. In Fig. 2, 20 indicates a master rack. 30 indicates 
a slave rack possible to be combined with and coupled to the master 
rack 20. Though a plurality of slave racks 30 can be additionally 
installed according to a scale of an optical circuit placed in the 
5 master rack 20, to simplify the description, one slave rack 30 of the 
smallest number is shown. 

A structure body of the master rack 20 accommodates an optical 
wavelength multiplexer (or first optical wavelength multiplexer) 21, 
an amplifier 22, an amplifier 24 and a synthetic optical wavelength 

10 multiplexer 23 integrally placed with each other. Also, a structure 
body of the slave rack 30 accommodates an optical wavelength 
multiplexer (or second optical wavelength multiplexer) 31 and an 
amplifier 32 integrally placed with each other. The slave rack 30 is 
coupled to the master rack 20, and an optical output of the slave rack 

15 30 is input to the synthetic optical wavelength multiplexer 23 through 
an optical connector 25. In the same manner, the same type of slave 
rack as that of the slave rack 30 can be connected to an optical 
connector 26 . Here, the master rack 20 has an interface so as to prevent 
the influence occurring in the additional installation of another 

2 0 slave rack 30. 

In the master rack 20, a plurality of optical wavelength signals 
Al , A2 , ••• and An of one group formed in a prescribed optical wavelength 
distribution are input and multiplexed in the optical wavelength 
multiplexer 21. Thereafter, a multiplexed signal (or first 

2 5 multiplexed signal) output from the optical wavelength multiplexer 

21 is amplified to a prescribed level in the amplifier 22 and is input 
to the synthetic optical wavelength multiplexer 23. In cases where 
the slave rack 30 is not connected to the master rack 20, the 
multiplexed signal input to the synthetic optical wavelength 

3 0 multiplexer 23 is output from the synthetic optical wavelength 



multiplexer 23 as a synthetic multiplexed signal without processing 
the multiplexed signal and is transmitted to a receiver of the opposite 
end through both the amplifier 24 and an optical transmission line 
113. As is described above, in cases where the number of optical 
5 wavelength signals to be transmitted is small in the early stage in 
which the WDM transmission system is structured, only the master rack 
20 is installed and operated. 

In cases where the increase of the number of optical wavelength 
signals to be transmitted is required due to the increase of a quantity 

10 of information, the multiplex and transmission capability of only the 
master rack 20 currently set in operation is not sufficient. In this 
case, the slave rack 30 is coupled to the master rack 20. In this 
coupling operation, though the amplifier 32 is connected to the 
synthetic optical wavelength multiplexer 23 through the optical 

1 5 connector 25 , the transmission function of the master rack 20 currently 
operated is not stopped. A group of a plurality of optical wavelength 
signals An+1 , An+2 , ••• and Am, which are input to the optical wavelength 
multiplexer 31 and are multiplexed, is formed to have a wavelength 
distribution different from that of the group of optical wavelength 

20 signals Al, A2,'-- and An. A multiplexed signal (or second multiplexed 
signal ) output from the optical wavelength multiplexer 3 1 is anplif ied 
in the amplifier 32 and is fed to the synthetic optical wavelength 
multiplexer 23 of the master rack 20. Thereafter, the multiplexed 
signal is multiplexed with other multiplexed signals and is 

25 transmitted to the receiver of the opposite end as a synthetic 
multiplexed signal. 

As is described above, in the first ennbodiment, the slave rack 30 
can be easily and additionally installed in the optical wavelength 
division multiplexing and transmission apparatus without stopping the 

3 0 operation of the system installed for the early operation system. 
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Accordingly, in the WDM transmission system, in cases where the number 
of optical wavelength signals multiplexed with each other is small 
in the early operation and it is expected that the number of optical 
wavelength signals multiplexed with each other is increased in the 
5 future, the optical wavelength signals increased in the future are 
divided in advance into a plurality of groups, and the slave rack 30 
can be additionally installed for each group. Therefore, the optical 
wavelength division multiplexing and transmission apparatus can be 
widely used for various purposes. 

10 

EMBODIMENT 2 

A block diagram of the configuration of a reception side of an optical 
wavelength division multiplexing and transmission apparatus is shown 
in Fig. 3. In Fig. 3, 40 indicates a master rack. The master rack 40 

15 accommodates an amplifier 41, an amplifier 43, a synthetic optical 
wavelength demultiplexer 42 and an optical wavelength demultiplexer 
(or first optical wavelength demultiplexer) 44. 50 indicates a slave 
rack. The slave rack 50 accommodates an amplifier 51 and an optical 
wavelength demultiplexer (or second optical wavelength 

2 0 demultiplexer) 52 . The slave rack 50 can be coupled to the master rack 
40 at any time. In cases where the slave rack 50 is additionally 
installed, an optical signal of the master rack 40 is couple to the 
slave rack 50 through an optical connector 45. The master rack 40 or 
the slave rack 50 has an interface to perform this signal coupling. 

2 5 Next, an operation will be described below. 

A synthetic multiplexed signal, which is transmitted from an 
opposite end transmitter having the configuration shown in Fig. 2 
through the optical transmission line 113, is amplified in the 
amplifier 41 and is input to the synthetic optical wavelength 

3 0 demultiplexer 42. Here, a plurality of optical wavelength signals A 



1, X.2,'- - and An of wavelengths different from each other and having 
an optical wavelength distribution are multiplexed with each other 
to form a multiplexed signal , a plurality of optical wavelength signals 
An+1, An+2,*" and Am having wavelengths different from each other 
5 and having an optical wavelength distribution different from that of 
the group of the optical wavelength signals Al, A2,'"and An are 
multiplexed with each other to form another multiplexed signal, and 
the synthetic multiplexed signal is formed by multiplexing the 
multiplexed signals with each other. A multiplexed signal (or first 

10 multiplexed signal) formed by the demultiplexing of the synthetic 
optical wavelength demultiplexer 42 is amplified in the amplifier 43 
and is input to the optical wavelength demultiplexer (or first optical 
wavelength demultiplexer) 44. Thereafter, the multiplexed signal is 
demultiplexed to the optical wavelength signals Al, A2,*-- and An of 

15 one group in the optical wavelength demultiplexer 44, and the group 
of the optical wavelength signals Al, A2,"- and An is sent to a circuit 
of a latter stage. In cases where the slave rack 50 is additionally 
installed due to the increase of a quantity of information to be 
transmitted, another multiplexed signal (or second multiplexed 

2 0 signal) formed by the demultiplexing of the synthetic optical 

wavelength demultiplexer 42 is fed to the amplifier 51 through the 
optical connector 45 and is amplified. Thereafter, the multiplexed 
signal is input to the optical wavelength demultiplexer (or second 
optical wavelength demultiplexer) 52 and is demultiplexted to the 

2 5 optical wavelength signals An+1, An+2,"- and Am of one group. 

As is described above, in the second embodiment, the receiver end 
of the optical wavelength division multiplexing and transmission 
apparatus has the configuration in which the slave rack 50 can be 
additionally installed. Accordingly, the slave rack 50 can be easily 

3 0 and additionally installed in the optical wavelength division 
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multiplexing and transmission apparatus without stopping the 
operation of the system installed for the early operation, and the 
optical wavelength division multiplexing and transmission apparatus 
can be widely used for various purposes. 

5 

EMBODIMENT 3 

A block diagram of the configuration of an optical wavelength 
division multiplexing and transmission apparatus, in which circuits 
of a transmission function and circuits of a reception function are 

10 integrally formed, is shown in Fig. 4. In Fig. 4, circuits of a 

transmission function, which are the same as those shown in Fig. 2, 
are indicated by the same reference niamerals as those of the 
constituent elements shown in Fig. 2, and circuits of a reception 
function, which are the same as those shown in Fig. 3, are indicated 

15 by the same reference numerals as those of the constituent elements 
, shown in Fig. 3. 

120 indicates an optical transmission line through which a synthetic 
multiplexed signal (or first synthetic multiplexed signal) of the 
synthetic optical wavelength multiplexer 23 is transmitted to a 

2 0 receiver of the opposite end. 140 indicates an optical transmission 
line through which a synthetic multiplexed signal (or first synthetic 
multiplexed signal ) of a transmitter of the opposite end is transmitted. 
A master rack 200 indicates a receiving and transmitting system 
installed for the early operation. A slave rack 300 is coupled to the 

2 5 master rack 200 in cases where the number of optical wavelength signals 

processed is increased, and a transmitting and receiving function is 
expanded by the slave rack 300. Here , because a wavelength distribution 
of a group of optical wavelength signals denoting an input of the 
optical wavelength multiplexer (or first optical wavelength 

3 0 multiplexer) 21 is the same that denoting an output of optical 



wavelength demultiplexer (or first optical wavelength demultiplexer) 
44, the optical wavelength signals denoting the input of the optical 
wavelength multiplexer 21 are indicated by the same reference numerals 
Al, and An as those denoting the output of optical wavelength 

5 demultiplexer 44 . In the same manner, in the slave rack 300, a plurality 
of optical wavelength signals denoting the input are indicated by the 
same reference numerals An+1, An+2,'"and Am as those denoting the 
output. 

In the master rack 200, a plurality of optical wavelength signals 

10 Al, A2,'" and Anaremultiplexed intheoptical wavelengthmultiplexer 
21, and a multiplexed signal (or first multiplexed signal) is output 
from the optical wavelength multiplexer 21 . This multiplexed signal 
is amplified in the amplifier 22 and is fed to the synthetic optical 
wavelength multiplexer 23. In the synthetic optical wavelength 

15 multiplexer 23, the multiplexed signal is multiplexed with the same 
type of multiplexed signal (or second multiplexed signal) as that of 
the multiplexed signal to obtain a synthetic multiplexed signal (or 
first synthetic multiplexed signal), and the synthetic multiplexed 
signal is output to the optical transmission line 120 through the 

2 0 amplifier 24. In the synthetic optical wavelength demultiplexer 42, 
after a synthetic multiplexed signal (or second synthetic multiplexed 
signal), which is transmitted from another optical wavelength 
division multiplexing and transmission apparatus of the opposite end 
through the optical transmission line 140, is amplified in the 

2 5 amplifier 41, the synthetic multiplexed signal is input and 

demultiplexted to a plurality of multiplexed signals . One multiplexed 
signal (or third multiplexed signal) demultiplexted in the synthetic 
optical wavelength donultiplexer 42 is amplified in the amplifier 43. 
Thereafter, the multiplexed signal is input to the optical wavelength 

30 demultiplexer (or first optical wavelength demultiplexer) 44 and is 



demultiplexed to the optical wavelength signals Al, A.2,**' and An of 
one group. 

Also, in cases where the slave rack 300 is coupled to the master 
rack 200, a plurality of optical wavelength signals An+1, An+2,"* and 
5 Am having a wavelength distribution different from that of the optical 
wavelength signals Al, A2,--- and An are multiplexed with each other 
in the optical wavelength multiplexer (or second optical wavelength 
multiplexer) 31, and a multiplexed signal (or second multiplexed 
signal) is fed to the synthetic optical wavelength multiplexer 23 of 

1 0 the master rack 200 through the amplifier 32 . Also , another multiplexed 
signal, which is formed by demultiplexing the synthetic multiplexed 
signal transmitted through the optical transmission line 140 in the 
synthetic optical wavelength demultiplexer 42, is demultiplexed to 
the optical wavelength signals An+1, An+2,--- and Am in the optical 

15 wavelength demultiplexer (or second optical wavelength 

demultiplexer) 52, and the optical wavelength signals An+1, An+2, 
•••and Am is output. 

As is described above, in the third embodiment, when the slave rack 
300 is additionally installed in the optical wavelength division 

2 0 multiplexing and transmission apparatus, the slave rack 300 can be 

easily and additionally installed without stopping the operation of 
the system installed for the early operation. Also, because each of 
the master rack 200 and the slave rack 300 accommodates circuits of 
an optical multiplexing function and circuits of an optical 
25 demultiplexing function, the circuits of the optical multiplexing 
function and the circuits of the optical demultiplexing function in 
the slave rack 300 can be simultaneously and additionally installed 
in the optical wavelength division multiplexing and transmission 
apparatus, and workability can be further improved in the optical 

3 0 wavelength division multiplexing and transmission apparatus. 
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EMBODIMENT 4 

A block diagram of the configuration of an optical wavelength 
division multiplexing and transmission apparatus, in which an 
5 additional circuit is installed on the transmitter end, is shown in 
Fig. 5. In Fig. 5, the additional circuit is formed of a plurality 
of noise cut filters 201, 202 and 203 installed on the input side of 
the synthetic optical wavelength multiplexer 23. 
When the group of optical wavelength signals Al, A2,-** and An 

10 multiplexed in the first optical wavelength multiplexer 21 is 

multiplexed in the synthetic optical wavelength multiplexer 23 with 
the group of optical wavelength signals An+1, An+2,*" and Am 
multiplexed in the optical wavelength multiplexer 31, noise 
con^onents included in the groups of optical wavelength signals are 

15 added to each other so as to increase a noise level, and an S/N ratio 
of the synthetic multiplexed signal is lowered. To prevent the lowering 
of the S/N ratio, a band of a prescribed band width is set for each 
group of optical wavelength signals, and unnecessary signal 
components existing outside the band are cut away in each of the noise 

20 cut filters 201, 202 and 203. In Fig. 5, the noise cut filters 201, 
202 and 203 are installed in the master rack 20. However, it is 
applicable that the noise cut filters 202 and 203 be installed in the 
slave racks 30 respectively. Also, the installation of the noise cut 
filters 201, 202 and 203 can be adapted for the optical wavelength 

2 5 division multiplexing and transmission apparatus of Fig. 4 

functioning as a transceiver. 

As is described above, in the fourth embodiment, the noise cut filters 
201, 202 and 203 are inserted into the optical wavelength division 
multiplexing and transmission apparatus so as to transmit only an 

3 0 effective wavelength portion of each group of optical wavelength 
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signals through the corresponding noise cut filter. Therefore, 
communication quality of the optical wavelength division multiplexing 
and transmission apparatus can be improved. 

5 EMBODIMENT 5 

A block diagram of the configuration of an optical wavelength 
division multiplexing and transmission apparatus, in which a 
plurality of dispersion compensation fibers 205, 206 and 207 are 
installed on the receiver end as an additional circuit, is shown in 

10 Fig. 6. In detail, the dispersion compensation fibers 205, 206 and 
207 are installed on the input side of the synthetic optical wavelength 
multiplexer 23 of the master rack 20. 

When each optical wavelength signal is transmitted through an optical 
fiber of a transmission line, a wavelength distortion occurs in the 

15 optical wavelength signal due to the dispersion of the optical 
wavelength signal peculiar to the optical fiber. Therefore, the 
transmission quality of the optical wavelength signal is lowered. To 
prevent the lowering of the transmission quality, each multiplexed 
signal is fed to the synthetic optical wavelength multiplexer 23 

2 0 through the corresponding dispersion compensation fiber 205, 206 or • 

207 so as to compensate for the dispersion of the multiplexed signal 
expected to be accumulated in an optical fiber of a transmission line. 
Each of the dispersion compensation fibers 205, 206 and 207 has a 
function of preventing the dispersion of the multiplexed signal 
25 occurring in an optical fiber of a transmission line, and the 

distortion of each optical wavelength signal can be prevented. Here, 
in the same manner as the installation of the noise cut filters 202 
and 203, it is applicable that the dispersion compensation fibers 206 
and 207 be installed in the slave racks 30 respectively. Also, the 

3 0 installation of the dispersion compensation fibers 205, 206 and 207 
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can be adapt:ed for the optical wavelength division multiplexing and 
transmission apparatus of Fig. 4 functioning as a transceiver. 

As is described above, the dispersion compensation fibers 205, 206 
and 207 are inserted into the optical wavelength division multiplexing 
5 and transmission apparatus, and the communication quality of the WDM 
transmission system can be improved. 

EMBODIMENT 6 

A block diagram of the configuration of an optical wavelength 
10 division multiplexing and transmission apparatus, in which a 

wavelength level monitoring device 208 and a plurality of output 
control circuits 209, 210 and 211 are installed on the receiver end 
as an additional circuit, is shown in Fig. 7. 
In the master rack 20, the wavelength level monitoring device 208 
15 has a function of monitoring levels of the optical wavelength signals 
of the synthetic multiplexed signal which is output from the amplifier 
24 . A monitored level of each optical wavelength signal detected in 
the wavelength level monitoring device 208 is fed back to the 
corresponding amplifier 22 or 32 through the corresponding output 
2 0 control circuit 209 or 210 installed in the master rack 20 or the slave 
rack 30, and the output control circuits 209 and 210 control the 
amplifiers 22 and 32 respectively to equalize levels of the optical 
wavelength signals of the multiplexed signals (or first and second 
multiplexed signals ) with each other . Also , the output control circuit 

2 5 211 controls the amplifier 24 to set a level of the synthetic 

multiplexed signal output from the amplifier 24 of the final stage 
to a predetermined value. 

As is described above, in the sixth embodiment, level differences 
among the multiplexed signals of the groups of optical wavelength 

3 0 signals can be corrected before the signal transmission, and the 
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transmission qualities of the multiplexed signals can be equally 
maintained. 
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INDUSTRIAL APPLICABILITY 

AS is described above, an optical wavelength division multiplexing 
and transmission apparatus according to the present invention has the 
configuration in which a plurality of slave racks coupling to a master 
5 rack can be additionally installed one after another with the master 
rack. Therefore, in cases where it is desired to expand a function 
of a transmitter and a function of a receiver due to the increase of 
a quality of information to be transmitted, the additional 
installation of the slave rack can be performed without exerting 
1 0 influence on a communication means installed in advance and currently 
used. Accordingly, it can be expected that the optical wavelength 
division multiplexing and transmission apparatus is adapted for the 
optical communication service which is more and more increased in the 
future. 
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WHAT IS CLAIMED IS: 

1. An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible 
to be combined with and coupled to the master rack, wherein 
5 a structure body of the master rack accommodates a first optical 
wavelength multiplexer in which a plurality of prescribed optical 
wavelength signals of a group are multiplexed with each other and a 
first multiplexed signal is output, and a synthetic optical wavelength 
multiplexer in which the first multiplexed signal output from the first 
10 optical wavelength multiplexer and a second multiplexed signal are 
multiplexed with each other and a synthetic multiplexed signal is 
output, and 

a structure body of the slave rack accommodates a second optical 
wavelength multiplexer in which a plurality of optical wavelength 
15 signals of a group having a wavelength distribution different from 
that of the group of prescribed optical wavelength signals multiplexed 
by the first optical wavelength multiplexer are multiplexed with each 
other and are output as the second multiplexed signal. 

2 0 2. An optical wavelength division multiplexing and transmission 

apparatus, comprising a master rack and at least a slave rack possible 
to be combined with and coupled to the master rack, wherein 

a structure body of the master rack accommodates a synthetic optical 
wavelength demultiplexer in which a synthetic multiplexed signal 

2 5 formed by multiplexing a plurality of multiplexed signals, which are 

respectively formed of a plurality of groups of optical wavelength 
signals having a plurality of optical wavelength distributions 
different from each other, with each other is received, the synthetic 
multiplexed signal is demultiplexed to both a first multiplexed signal 

3 0 and a second multiplexed signal and both the first multiplexed signal 



and the second multiplexed signal are output, and a first optical 
wavelength demultiplexer in which the first multiplexed signal output 
by the synthetic optical wavelength demultiplexer is demultiplexed 
to a plurality of optical wavelength signals of one group and the group 
5 of optical wavelength signals is output, and 

a structure body of the slave rack accommodates a second optical 
wavelength demultiplexer in which the second multiplexed signal 
output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of another 
10 group and the group of optical wavelength signals is output. 

3. An optical wavelength division multiplexing and transmission 
apparatus, comprising a master rack and at least a slave rack possible 
to be combined with and coupled to the master rack, wherein 

15 a structure body of the master rack accommodates a first optical 
wavelength multiplexer in which a plurality of prescribed optical 
wavelength signals of a group are multiplexed with each other and a 
first multiplexed signal is output, a synthetic optical wavelength 
multiplexer in which the first multiplexed signal output from the first 

2 0 optical wavelength multiplexer and a second multiplexed signal are 
multiplexed with each other and a first synthetic multiplexed signal 
is output, a synthetic optical wavelength demultiplexer in which a 
second synthetic optical wavelength transmitted from another optical 
wavelength division multiplexing and transmission apparatus of an 

2 5 opposite end through an optical transmission line is demultiplexed 

to both a third multiplexed signal and a fourth multiplexed signal 
and both the third multiplexed s ignal and the fourth multiplexed signal 
are output, and a first optical wavelength demultiplexer in which the 
third multiplexed signal output from synthetic optical wavelength 

3 0 demultiplexer is dCTiultiplexed to a plurality of optical wavelength 



signals of a group and the group of optical wavelength signals is output, 
and 

a structure body of the slave rack accoiranodates a second optical 
wavelength multiplexer in which a plurality of optical wavelength 
5 signals of a group having a wavelength distribution different from 
that of the group of prescribed optical wavelength signals multiplexed 
by the first optical wavelength multiplexer are multiplexed with each 
other and are output as the second multiplexed signal, and a second 
optical wavelength demultiplexer in which the fouri:h„ multiplexed 
10 signal output by the synthetic optical wavelength demultiplexer is 
demultiplexed to a plurality of optical wavelength signals of another 
group and the group of optical wavelength signals is output. 

4. optical wavelength division multiplexing and transmission 

1 5 apparatus according to claim 1 , further comprising a plurality of noise 
cut filters corresponding to the first multiplexed signal and the 
second multiplexed signal respectively on an input side of the 
synthetic optical wavelength multiplexer on which the first 
multiplexed signal and the second multiplexed signal are input. 

20 

5. An optical wavelength division multiplexing and transmission 
apparatus according to claim 3 , further comprising a plurality of noise 
cut filters corresponding to the first multiplexed signal and the 
second multiplexed signal respectively on an input side of the 

2 5 synthetic optical wavelength multiplexer on which the first 

multiplexed signal and the second multiplexed signal are input. 

6. An optical wavelength division multiplexing and transmission 
apparatus according to claim 1, further comprising a plurality of 

3 0 dispersion compensation fibers corresponding to the first multiplexed 



signal and the second multiplexed signal respectively on an input side 
of the synthetic optical wavelength multiplexer on which the first 
multiplexed signal and the second multiplexed signal are input. 

5 7. An optical wavelength division multiplexing and transmission 
apparatus according to claim 3, further coir5>rising a plurality of 
dispersion compensation fibers corresponding to the first multiplexed 
signal and the second multiplexed signal respectively on an input side 
of the synthetic optical wavelength multiplexer on which the first 
10 multiplexed signal and the second multiplexed signal are input. 

8. An optical wavelength division multiplexing and transmission 
apparatus according to claim 1 , further comprising an amplifier of 
the master rack for the first multiplexed signal, an amplifier of the 

15 master rack for the synthetic multiplexed signal, a wavelength level 
monitoring device of the master rack for monitoring an output of the 
amplifier for the synthetic multiplexed signal, an amplifier of the 
slave rack for the second multiplexed signal , and a plurality of output 
control circuits for selectively controlling a plurality of levels 

2 0 of signals output from the amplifier, for the first multiplexed signal, 
the amplifier for the second multiplexed signal and the amplifier for 
the synthetic multiplexed signal respectively in response to a 
detection output of the wavelength level monitoring device in which 
a plurality of levels of the optical wavelength signals of the first 

2 5 multiplexed signal, the second multiplexed signal and the synthetic 
multiplexed signal are monitored. 
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ABSTRACT OF THE DISCLOSURE 

A transmitter, a receiver or a transceiver is formed of a master 
rack 20 or 200 and a slave rack 30 or 300 possible to be coupled to 
the master rack, a prescribed number of optical wavelength signals 
are processed in the master rack in the early operation, and a plurality 
of slave racks coupled to the master rack are additionally installed 
one after another according to the increasing demand of the optical 
wavelength signals without damaging the early operation. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 
next to my name. 

I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the Invention 
entitled. 

"OPTICAL mVELEJSIGTH DIVISIOSI MQLTIPIiEXING 
AND TRaJSfSMISSiasr APPARfiTUS" 
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the specification of which 
□ is attached hereto. 

KI was filed on 31 /July/2000 

as United States Application Number or 
PCT Intemational Application Number ^ 
PCT/JPOO/05151 and was amended on 
(if applicable). 

I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1 .56. 
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iia<iEHcDi?3§*5*lilv£|im35iill2^^1SX{±1tfFm;^^«^-f 



I hereby claim foreign priority under Title 35, United States Code, 
Section 1 1 9 (a)-(d) or 365(b) of any foreign application(s) for patent 
or inventor's certificate, or Section 365(a) of any PCT Intemational 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign aippiication for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the ^plication on which priority is claimed. 

Priority Claimed 

□ □ 

Yes No 

□ □ 
Yes No 



(Day/MonthA'ear Filed) 

(aiM¥^B) 



(Day/IVionthA'ear Filed) 

(aiM¥^B) 



I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional applicatlon(s) listed 
below. 



(Application No.) 

(miss^) 



(Filing Date) 

(ajMB) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or Section 365(c) of any PCT 
Intemational application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed In the prior United States or PCT 
Intemational apF^ication in the manner provided by the first paragraph 
of Title 35, United States Code Section 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, Secdon 1.56 which became 
available between the filing date of the prior application and the 
national or PCT Intemational filing date of applkation. 



(Application No.) (Filing Date) 

(iiSI^S^) (tfliBH) 



(Application No.) (Filing Date) 

(aiil#^) (ttiMB) 

Page 



(Status: Patented, Pending, Abandoned) 

{W5i : mm^-^m. mm^. wmw) 



(Status: Patented, Pending, Abandoned) 

(ilia : ^mm-^m. ^m^. wmm 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be taie; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize tiie validity of the application 
or any patent issued thereon, 
of 5 
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Japanese Language Declaration 



POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith: (list name and registration numt>er) 




iiliillll 
022860 



Send ConBspondence to: 




Direct Telephone Calls to: (name and telephone number) 
(703) 413-3000 





Full name of sole or first joint inventor 

Shiqeo YAMANAKA 




Inventor's signature Date 


mm 




mm 


Citizenship 
Japanese 




Post Office Address c/o ^a:TSUBISHI DBNKI KABUSHIKC 
KAISHA, 2-3, Marunouchi 2-ciharas, 




Chiycxla-ku, Tokyo 100-8310 Japan 




Full name of second joint inventor, if any 

Takashi MIZUOCHI 




""iSecond joint 1 nventor's sipia&re Date 

'Ql«x*U;LVvU^VaaD <fX^ Feb. 19, 2002 




Residency 
TokyoX Japan o \ ^ 


mm 


Japanese 




Post Office Address c/o MITSUBISHI DENKI KABUSHIKi: 
KAISHA, 2-3, Marunouchi 2-chQme, 




Chiyoda-ku, Tokyo 100-8310 Japan 


(ll-Jil^cD5ti^fg^g#»coi>-Cfell^tcfEiRL. W^f-SCfc) {Supply similar infonmation and signature for third and subsequent 

joint inventors.) 
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nese Language Declaration 










Full name of third joint inventor, if any 

Katsuhiro SHIMIZU 












Third joint Inventor's signature Date 
toWi^ Feb. f9, 2002 






mm 








mm 


Citizenship 

Japanese 








Post Office Address MITSUBISHI DENKI KABUSHIK 


: 






KAISHA, 2-3, Marunouchi 2-chcsme, 

Chivoda-ku. Tokvo 10n-filin .T;=nT^n 


















^.-^ 


Full name of fourth joint inventor, if any 

Koji GOTO 












Fourth joint Inventor's signatuie Date 

pL,y Feb. 19, 2002 






&m 


Residd^ice Tbkyo\japan ^ 






mm 


Citizenship 

Japanese 








Post Office Address 

c/o KDDI SUBMARINE CABLE SYSTEj^B INC. , 








7-1 , Nishi-sh±njuku 3-chame, Shinjijku-ku, 
Tokyo 163-1033 Japan 
















Full name of fifth joint inventor, if any 

Shinichi NAKAGAWA 








Bf* 




Rfth joint Inventor's signature Date 
f^UklctM h/iJc^f^n,^ Feb. 1^, 2002 








Residence ^ V> 

TokyoX Japan 0>1 v\ 






mm 


Citizenship ~ — 

Japanese 








Post Office Address 

c/o KDDI SUBMARINE CABLE SYSTEIIS INC. , 








7-1 , Nishi-shinjuku 3-chariie, Shinjuku-ku, 
Tokvo 163-1033 Janan 




















Full name of sixth joint inventor, if any 

Eiichi SHIBANO 








Bf^ 




Feb. "W, 2002 








—____Tbkyo\ Japan Vn(^/^ 






mm 


Citizenship 

Japanese 








Post Office Address 

c/o KDDI SUBMARyNP. rART.T^ RVSTRMS TWC. , 








7-1 , Nishi-shinjuku 3-chQme, Shinjuku-ku, 
Tokvo 163-1033 Janan 








(Supply similar information and signature for third and sub- 
sequent joint inventors.) 
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Full name of seventh joint inventor, if any 

Tadami YASUDA 




Seventh inventor s signature Date 

-^^^ JtW^P^^ Feb. 19, pnn? 


&m • 


Residence ^ f\ — 

____^kyo\^ Japan ^ 


mn 


Citizenship — ' ' ^ — 

Japanese 




Post office address 

c/o KDDI SUBMARINE CABLE SYSTEMS INC., 




7-1, Nishi-shinjuku S-chome, Shinjuku-ku, 
Tokyo 163-1033 Japan 




Full name of eighth joint inventor, if any 




Eighth inventor's signatur* Date 


&m 


Residenca 




Citizanship 




Post offlce address 








Full name of ninth inventor, if any 




Ninth inventor's signature Data 






m» 


Citizanship 




Post offica addraaa 








*uil nama of tanth joint inventor, if any 




Tenth inventor's signatura Data 


&m 


Residanca 


m» 


Citizenship 




Post offica address 
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